Recent world growth in network infrastructure and tele-accessibility reflects the important role telecommunications plays in social and economic growth. 
years, expanding from fifty million to over one billion by the end of 2002 (UNCTAD, 2002; ITU, 2002) . This has especially been the case in the least developed countries (LDCs) where, for decades, consumers have experienced limited access to ICTs for a myriad of reasons (de Vreede et al., 1998; Meso and Duncan, 2000; ITU, 2002) . In these countries, mobile ICTs have in-701 E. Chocolate Avenue, Suite 200, Hershey PA 17033-1240, USA Tel: 717/533-8845; Fax 717/533-8661; URL-http://www.idea-group.com hanced teledensity provides the means by which many more citizens can become actively involved in the governance process and contribute effectively to governance issues of the day. As such, enhanced teledensity has the potential for leveraging the quality of governance, long acknowledged as lacking or being very poor in most counties of this region (World Bank, UNDP, etc.). Fourth, growing teledensity holds the promise of enabling Sub-Saharan countries to effectively and significantly participate in the global financial, securities, and commodities markets. Presently, participation in these highly digitized markets requires extensive levels of high-bandwidth teledensity.
While there has been a growing interest in researching ICTs and teledensity in Sub-Saharan Africa, most of the published research has concentrated on the economics and regulation of telecommunications (Alleman et al., 1994; Kenny, 2000; Wallsten, 2001; Mureithi, 2003; Makhaya and Robberts, 2003; McCormick, 2003; Cogburn, 2003; Wilson and Wong, 2003; Kibati and Kraijit, 1999) . Few studies have studied ICTs in Sub-Saharan areas from the context of management information systems (Adam and Wood, 1999; Adam, 1996; Mbarika et al, 2002; Darley, 2001; Kenny, 2000; Nidumolu, 1996; de Vreede et al., 1998) . Even among these, most have focused on the diffusion of Internet technologies and have largely adopted a quantitative analysis approach to measuring the extent of diffusion and the impacts of these diffusions on economic indices (examples Mbarika et al., 2002; Darley, 2001; Kenny, 2000) . Studies on stakeholder perceptions remain few. Even fewer are studies that specifically address teledensity within the context of sub-saharan Africa. A search for peer-reviewed articles containing the terms teledensity and Africa yielded only creased telephone access by a factor of above six in less than three years and by the end of 2001, 28 out of 49 LDCs had more mobile than fixed subscribers (UNCTAD, 2002; ITU, 2002) .
It should be pointed out that fixedline teledensity in most of Sub-Saharan Africa remains below one (Uneca, 2003) . Conversely, the growth rate in mobile telephony in Africa has been accelerating and was the highest of all continents in 2001 (UNECA, 2003) . Africa now has more than 25 million mobile ICT users (see appendix 1). By the end of 2001, 28 of Africa's 54 countries had more mobile-phone than fixed-line subscribers, a higher percentage than any other continent (ITU, 2002; Mbarika et al., 2002c) . Not only is mobile telephony quickly overcoming the diffusion gaps endeared by fixed line phone networks, but that the rising mobile phone teledensities are showing positive signs of influence on the indices of economic and social development (UNECA, 2003) .
Teledensity remains a key factor of interest in the developmental potential of Sub-Saharan Africa. First, the telephone infrastructure is the core backbone upon which the region can implement and develop information-age services such as ecommerce, m-commerce, telemedicine and e-government. Second, it enables and empowers vast numbers of users to access telephone and in Internet-based communication services such as email, web browsing, instant messaging, and text messaging among others. Adequate communications infrastructure enables citizens to access the global resource pools of knowledge, information, finances and markets that empower them to effectively engage in capacity building, income generation and skills-acquisition activities beneficial to the local communities in which they belong. Third, en-excitement of complex technologies in a bid to mimic ongoing 'high-tech' trends of the developed 'West.' No known study has sought to address the congruence, if any, in stakeholder perceptions of these obstacles and emerging realities with a focus on sub-Saharan Africa.
Given the potential benefits that could come with adequate telecommunications capabilities, and given that teledensity has been typically used as a measure of a country's telecommunications infrastructure (Gille, 1986; Saunders et al., 1994) , the questions in this research are:
• What are the stakeholders' perceptions with respect to teledensity growth obstacles in Africa's LDCs? • How do the stakeholders' perceptions reflect the realities of teledensity growth in Africa's LDCs today?
To address these questions, we conduct an empirical study of stakeholders' perceptions as to the relevance and criticality of the obstacles to teledensity growth pulled from existing literature. Based partly on the evidence of recent exponential growth in wireless technologies in the region, even in the absence of significant capital investments, we seek to contrast the stakeholder opinions to the realities of Africa's LDCs today. This paper is organized as follows: First, key obstacles to teledensity growth are identified from existing literature. We then gather stakeholders' perceptions of these obstacles using a validated survey instrument. The data from the survey are then analyzed using confirmatory factor analysis and Friedman's rank order methods. We then investigate if there are any differences in the stakeholders' perceptions relative to current trends in teledensity growth in Sub Saharan Africa. Implications of the findings and suggestions about four articles, three being by the same author (Madden and Savage, 2000; Mbarika et al., 2000 Mbarika et al., , 2002a Mbarika et al., , 2002b .
In this regard, the study is conducted within the context of Sub-Saharan Africa for several reasons. First, there is a dearth of information systems and ICTs research that focuses on Sub-Saharan Africa. A search in three top-ranked journals dedicated to research in IS (MIS Quarterly, Information Systems Research, and Journal of MIS) as well as Journal of the AIS, the flagship journal of the Association for Information Systems, conducted under the guidelines obtained from two recent publications on IS journal rankings (Mylonopoulos and Theoharakis, 2001; Whitman and Townsend, 1999) , yielded only a single article (in JMIS) related to SSA (de Vreede et al., 1998) . Second, the region has witnessed meteoric growth in ICT density in the past three to five years and is credited with having the fastest teledensity growth in the world (UNCTAD, 2002; ITU, 2002) . The impacts of ICT use on society may therefore be more magnified and easily visible here more than in other parts of the world where the marginal utility from ICT use is plateauing. Third, ICTs are said to have significant impacts on social and economic development. The Sub-Saharan region, being home to the vast majority of Least Developed Countries (LDCs) becomes an area of genuine interest regarding assessing the effects of ICTs on society, individuals and business entities.
The premise of our study is to take a step back to understand why Africa's LDCs are so behind the rest of the world in enjoying the full potential of sound telecommunications infrastructures. In essence we want to challenge researchers and practitioners to re-examine the obstacles these countries face before getting into the possible emerging factors that may call for future research are then presented.
Literature Review
Since the early 1960s when most African countries became independent, organizational, financial, technological, and geographical reasons have been sited as the key limitations to teledensity growth in the region (ITU, 1965; U.N., 1969 U.N., , Hardy, 1980 Maitland Commission, 1984; Jussawalla, 1988) . Many African countries today still do not have clearly articulated comprehensive policy frameworks on telecommunications (UNECA, 2003) . For instance, until the mid-1970s, Ghana's telecommunications infrastructure was based on the model bequeathed by the former colonial government (Boafo and Kwame, 1991) . It is possible that Africa's telecommunications policy makers' perceptions have been shaped by longstanding experiences with unreliable, underdeveloped, and expensive telecommunications infrastructure. They may have also bought into the belief that teledensity growth is limited by the four factors cited above, and that their countries would require huge capital investments to develop their telecommunications capabilities.
The African continent, which is threeand-a-half times the size of the United States of America, consists of 54 countries with a total population of 770 million people. It is also home to the largest concentration of the least developed countries of the world. One of the major prerequisites of economic integration in a modern, complex society is the development of sound telecommunications infrastructure. The establishment of a modern, reliable, and rapidly expanding telecommunications infrastructure contributes considerably to the promotion of a variety of activities of economic expansion (World Bank, 1991) . Some researchers have associated the level of a country's telecommunications infrastructure to teledensity (Gille, 1986; Saunders et al., 1994) . Teledensity refers to the number of main telephone lines for every 100 inhabitants. In this study, we examine obstacles to teledensity growth in LDCs.
There is a great disparity between the level of teledensity of Least Developed Countries (LDCs) and that of developed countries. For example, the average teledensity for LDCs is about 0.29, whereas it is 11.57 for the world, 31.95 for Europe, 68.2 for Sweden, and 70.0 for the United States (ITU, 2002; Mbarika et al., 2002a) . The total number of telephone main lines in the 48 LDCs is about 1.5 million, which is about 1% of the total number of lines in the United States (Rorissa, 1999) . Least Developed Countries are defined as lowincome countries suffering from long-term constraints against growth. In particular, these growth constraints include low levels of human resource development and severe structural, economical, social, and political weaknesses (Austin, 1990) . Currently, there are 48 LDCs as defined by the United Nations, of which 30 (or greater than 60%) are in Africa. A criteria for LDCs classification is presented in Appendix 1.
Researchers have shown that there is a high correlation between the level of telecommunications infrastructure represented by teledensity and the level of economic power represented by the national per capita Gross Domestic Product (Saunders et al., 1994) . Other studies have established a relationship between the telecommunications infrastructure and the national economy (Hardy, 1980) , and also that growth of telecommunications technologies promote resource mobilization through improved division of labor, and hence, an agent of development (Jussawalla, 1988) .
The ability of the telecommunications sector to provide an internationally competitive network for transferring information within an emerging global economy has significant implications for trade and socioeconomic development. Benefits of efficient delivery of telecommunications services to a nation's economy abound. Modern telecommunications infrastructure reduces the costs of acquiring information, and improves the efficiency of product and factor markets. They are also known to increase information flows across countries, thereby integrating domestic and international markets. Telecommunications infrastructures also provide nations with the potential for human capital development, and enable nations to enhance their capacity for the delivery of social, health and educational services to citizens remotely removed from physical delivery points. Further, they are known to generate direct productivity benefits for information intensive sectors such as the finance, wholesale trade, tourism, and transportation, and demonstrate strong positive correlations strongly with economic development indices (Meso and Duncan, 2000; Jussawalla and Lamberton, 1982; Greenstein and Spiller, 1995; Mbarika et al., 2002c; Cronin et al. 1993; Jipp, 1963; Alleman et al., 1994; Madden and Savage, 2000; Antonelli, 1991) .
Telecommunications-infrastructureenabled knowledge-intensive products and services have become a major source of economic growth in the more developed countries (Tisdell, 1972) . The lesser-developed countries are beginning to realize the significant impacts that extensive telecommunication infrastructures could bear on the development of their economies. Many have placed deliberate emphasis in the development of these infrastructures as driving forces in their national development plans (European Bank for Reconstruction and Development-EBRD, 1995; Organisation for Economic Cooperation and Development-OECD, 1996; Spiller and Cardilli, 1997) .
The political leaders and administrators who emerged in post-independence Africa were mainly what Boafo and Kwame call "nationalist-politician-journalists" who led their people in the fight for independence. Once the nationalist leaders assumed the reins of government, they tended to move into their new roles as policy-makers and political leaders-with little or no clear vision to improve the telecommunications infrastructures of their countries. Boafo and Kwame (1991) In general, these countries have continued to suffer from a poor state of telecommunications infrastructure when compared to other parts of the world. SubSaharan Africa is the only major area of the world that does not have its own satellite (Mbarika, 2001 ). This part of the world continues to lag behind other parts of the world in terms of the state of telecommunications development and various other measures of development.
To examine the obstacles to growth of teledensity in Africa's LDCs, we borrow from the Bernt and Weiss (1993) framework, which groups international telecommunications issues into four categories: organizational, technological, financial, and geographical. Organizational issues include governmental monopoly versus competition, deregulation, and privatization. Financial issues include availability of appropriate funding needed to develop a country's telecommunications infrastructure. Technological issues refer to the purchase and maintenance of telecommunications related equipment, including personal computers, while geographical issues concerns universal service policies which involve the provision of telecommunications infrastructure for both urban and rural areas within a country, as well as issues related to regional cooperation among groups of countries. We used the same framework, but with teledensity diffusion placed at the core. Doing this is plausible, given the high correlation between teledensity and telecommunications infrastructure cited earlier (Gille, 1986; Saunders et al., 1994) . Figure 1 presents a modified version of the Bernt and Weiss framework. The model shows four major obstacles that are hypothesized to hinder the growth of teledensity in Africa's LDCs followed by a discussion of each obstacle.
Organizational Obstacles
The regulatory frameworks of most African LDCs indicate that the governments still have monopoly power over these countries' telecommunications infrastructure. Access to communications channels is largely controlled by state monopolies. In a World Telecommunications Development Report, the ITU points out that a major obstacle to the telephone line penetration in LDCs was that telephone services are provided by monopolized, government-run organizations, limiting the incentives for better performance (ITU, 1998) .
The government monopolies of many LDCs lack basic knowledge of key global trends in information technology (Jensen, 1995) . Although the governments of these countries do not directly control the penetration of Internet hosts in these countries, they do have control over the number of telephone lines.
FINANCIAL OBSTACLES
Africa's LDCs are faced with very weak economic structures. The financial obstacles include low Gross Domestic Product (GDP), low GDP per capita, and insufficient financial autonomy of the operating entities. These financial constraints pose major problems for LDCs that generally have a very low average per capita income of only about US$283 per year. This amount just 7 percent of the global average income of US$3,980 per year. Also, the insufficient financial autonomy of operating entities results in even stronger government control, leading to serious inefficiencies and unnecessary 'red tape. ' As evident in other sectors, there is a perpetual scarcity of foreign exchange for permission of Idea Group Inc. is prohibited.
private sector investments in the telecommunications sector (Wellenius, 1989) . This makes the cost of importing computing and telecommunications equipment almost unaffordable. Furthermore, the poor state of the LDCs' banking systems makes it difficult for African LDCs to carry out telecommunications transactions that may necessitate the use of credit cards and other financial-related transactions that require the use of a banking institution (Mbarika et al., 2000) .
Technological Obstacles
Technological issues are major concerns in providing adequate growth of teledensity in Africa's LDCs; the city of New York or the Tokyo conurbation has more telephone lines than the whole continent of Africa (Boafo and Kwame, 1991; Williamson, 1991) . Because the telephone systems in Africa's LDCs were most likely placed to serve the needs of government, they tended to be confined to major cities. This has left most of the rural population of Africa's LDCs (which is at least 70% of the total population) without any form of telephone access. As a result a good proportion of Africans living in the LDCs, especially the rural areas, have never made a phone call, let alone surfed the web.
In the World Telecommunications Development Report (ITU, 1994) , the ITU reports that LDCs use outdated equipment needed to provide the connection lines. The equipment is also inadequately maintained, resulting in poor quality of service and loss of revenues. In many cases, manufacturers abroad have stopped producing old systems that are still widely used in LDCs, making the maintenance of the already obsolete systems even more daunting.
In some countries malfunctioning telephone equipment could wait for months before a maintenance team arrives to attempt any repairs. Even after problems are identified, the maintenance process is generally slow, partly because the technicians mandate bribes.
Geographical Obstacles
Various geographical barriers to remote areas as well as lower monetary returns from those areas reduce incentives to extend telecommunications-related infrastructures to those areas. Therefore, most private investors have little or no incentive to establish technology links in rural areas where most of the people live. The Maitland Commission (1984) argues that such geographical barriers to remote areas are a major problem to most telecommunications-related issues for developing countries in general.
An ITU world development report (ITU, 1998) shows that government monopolies of LDCs lack a universal access policy, which explains why many rural areas do not have any form of telecommunications access.
Exploring the Perceptions of Africa's Telecommunications Stakeholders
The telecommunications stakeholders in Africa are made up of governmental and non-governmental stakeholders. The governmental stakeholders include government and parastatals, and telecommunication operators (government controlled). The non-governmental stakeholders include telecommunication operators (non-government controlled), academia, research centers and IT experts, and international/regional organizations. Both the governmental and non-governmental stakeholders have typically played a major role in the implementation of IT at national levels in most developing countries (Montealegre, 1999) . These stakeholders have typically suggested different strategies to solve the various telecommunications-related problems of their countries (Bruce, 1989; Foreman-Peck and Muller, 1988) . For instance, some stakeholders believe the telecommunications operator should be a governmentcontrolled monopoly for reasons of national security. On the other hand, some stakeholders believe the telecommunications operator should be liberalized to allow for free entry, thereby promoting competition, which will benefit the national economy and improve on the status of telecommunications activity (Mbarika et al., 2002a) . Some stakeholders-international development organizations-charged with assisting LDCs, regard highly developed telecommunications infrastructures as an urban luxury (Hudson, 1983) . On the other hand, academicians have argued on the fundamental importance of having universal services in order to close the gap between telecommunications infrastructures of urban areas and those of rural areas (Saunders, 1982) .
In this paper, we explore the perceptions of telecommunications stakeholders in Africa's LDCs. Using a list of experts from an ITU/UN database, a sample of the stakeholders was asked to rate some telecommunications-related constraints and strategies in terms of perceived criticality. We then analyzed the data to determine if significant differences in perceptions existed compared to actual trends in the growth of teledensity in recent years. The analyses helped shed some light on the research questions presented in this paper earlier.
SURVEY INSTRUMENT & ADMINISTRATION
Quantitative and qualitative data were collected from Africa's telecommunications stakeholders to identify the main obstacle to the growth of teledensity and to examine some possible strategies to overcome the obstacle. The stakeholders were asked to analyze the strategies identified in the literature, and to modify, enhance, or add new insights. The stakeholders were asked to rank the four obstacles presented to them, based on the perceived relative criticality of the obstacles (or constraints). They were also asked to rank the possible strategies for overcoming the various obstacles that came from the literature.
A survey instrument was developed that listed obstacles and strategies found in past literature. The items for the obstacles and strategies were derived from a comprehensive review of academic literature and publications of development organizations. The items for the survey questionnaire were ranked using a Likert scale from 1 (strongly disagree) to 7 (strongly agree). Respondents were given the opportunity to provide comments on how they felt about the suggested obstacles and strategies. Some of the comments are included in the discussion section of this paper.
A pilot test of the questionnaire was conducted by randomly selecting 15 participants from the list provided by the ITU. However, participants were unaware of their role in the pilot test. We asked the stakeholders to give comments on the understandability of the items for the different obstacles and strategies. Questions that were unclear were rewritten to make them more meaningful and certain redundant questions were thrown out of the survey.
Lists of the items used in the survey are presented in Table 1 .
The survey was administered with the option of using both traditional (paperbased) and web-based methods. The importance of data collection using multiple techniques that inherently have differing advantages and disadvantages has been suggested (Alreck and Settle 1996; Brancheau and Borton, 1999; Yin, 1994) . More recently, some researchers have argued in favor of using web-based survey, noting improved response time while still sustaining the reliability and validity of data obtained through such an approach (Alreck and Settle 1996; Kueng and Wettstein, 1999) . As far as the traditional approach to data collection used in this research, respondents were provided a fax number to which they could return the survey. The option of mailing back their responses using traditional snail-mail systems was also available.
SURVEY ANALYSIS & RESULTS
Of the 212 questionnaires sent to individuals, 71 responses were returned. This equated to a response rate of 33.5%. We were limited to this sample size because our target sample included participants (stakeholders) that had a major level of control over their specific institutions (for the non-governmental stakeholders), and ministries or governmental organizations (for governmental stakeholders). Sixty-one percent of the respondents were from Africa, and 24 percent from North America. A regional distribution of the responding participants is shown in Figure 2 .
Distributions of the participants across group and affiliation are summarized in Table 2 . Twenty-nine participants that responded were governmental stakeholders, and forty-two participants were non-governmental stakeholders. Most of the respondents from regions outside Africa were academics and research organizations concerned with telecommunications diffusion in Africa's LDCs.
Scale Assessment & Reliability
Cronbach's alphas were computed for all items under the four obstacles to teledensity growth in Africa's LDCs. Similar computations were done for the possible strategies identified to help spur teledensity growth in the region. In all cases, the Cronbach alphas were well above 0.60, which is the generally acceptable lower limit in exploratory research (Robinson et al., 1973 (Robinson et al., , 1991 . The values obtained also showed evidence of internal consistency among the items in each construct. 
Rank Order for Each Category of Obstacle
The survey participants were asked to assess the relevance and criticality of each obstacle in the effort to promote growth of teledensity in Africa's LDCs. All data from governmental stakeholders and non-governmental stakeholders were compiled. First, a rank order and Asymptotic Significance of each category of strategies was evaluated using Friedman's Test. The Asymptotic Significance test is considered significant if the value is less than 0.05 (Green et al., 1997) .
Second, means and standard deviations were computed for each obstacle. All four obstacles had high means (ranging from 4.78 to 5.48), indicating the stakeholders' belief that these obstacles were highly relevant and critical to teledensity growth. The results revealed that the Financial-Oriented 
There seems to be insufficient management autonomy of the telecommunications operators in African LDCs.
Telephone services are still provided by certain government monopoly-run organizations, which may be bureaucratic and often counter productive.
Many African LDCs operate outdated equipment and tend to have inadequate maintenance for their equipment.
African LDCs typically have difficulties finding and keeping technically qualified maintenance personnel, which may result in poor quality of service and loss of revenues.
African LDCs seem to have low levels of internal and external investments in telecommunications.
In terms of external investments, the devaluation of some African LDCs currencies seems to limit the availability of foreign exchange.
There exist very high exchange rates with major currencies that may be needed to purchase telecommunications equipment and other telecommunications services from abroad.
Certain policy makers in African LDCs seem to regard telecommunications as an urban luxury.
Policy makers in African LDCs limit telephone services to mostly cities and urban areas.
In many African LDCs, the rural life styles of people scattered throughout a wide geographical area result in the requirements for very heavy investment to give service to very small numbers of people.
Very heavy investments to provide telecommunications services in rural areas may not be commercially justifiable and may present a huge burden for the telecommunications operator. obstacle was ranked the highest, followed by the Technological-Oriented obstacle, and then the Organizational/Policy-Oriented obstacle. The Geographical-Oriented obstacle was ranked the lowest. Table 3 shows the rank orders of the mean scores for the four categories.
Similarities & Differences of Perceptions
One of the main purposes of data analysis in this study was to examine the potential differences in perceptions of teledensity growth obstacles based on stakeholder affiliation. As shown earlier in Table 2 , there are three possible affiliations:
(1) telecommunications operator, (2) telecommunications regulator, and (3) academia/research centers/development agency. In terms of groups, a stakeholder could be governmental stakeholders or nongovernmental stakeholders.
In Table 4 , we present the results of the data analysis that was done using a 3x2 factorial multivariate analysis of variance (MANOVA) to investigate possible differences based on stakeholder affiliation or group, and to see if there was any evidence of significant interactions between affiliation and group. The results show that there is no significant difference in the perceptions of stakeholders (regardless of group or affiliation) with regards to the order of the four obstacles to teledensity growth presented to them.
DISCUSSION & IMPLICATIONS FOR FUTURE RESEARCH

Summary of Results
The means all four obstacles pursued in this study range from 4.78 to 5.48, with the Financial-Oriented obstacle considered the most critical. This was followed by the Technological-Oriented obstacle, and then the Organizational/Policy-Oriented obstacle. The Geographical-Oriented obstacle was perceived by the stakeholders to be the least critical of the four.
In ranking the financial obstacle highest, the stakeholders seem to suggest that African LDCs suffer from low levels of internal and external investments in telecommunications. In terms of external investments, the devaluation of some African LDCs' currencies further limits the availability of foreign exchange. This is a difficult obstacle to overcome, considering the poor state of the LDCs' banking systems and high levels of foreign debts that make it difficult for these countries to attract new capital (World Bank, 2003) . The stakeholders also perceived technological factor as being a critical obstacle in this study. Many African LDCs operate outdated equipment and tend to have inadequate maintenance for the equipment. These countries typically have difficulties finding and keeping technically qualified maintenance personnel. This leads to poor quality of service.
For the organizational obstacle, the stakeholders seem to suggest that there is insufficient autonomy of the telecommunications operators in African LDCs. In essence, the telecommunications services in most of these countries have been controlled and provided by government monopolies, which tend to be bureaucratic and often inefficient.
With regards to the Geographical obstacle, the stakeholders' apparently perceive that policy makers in African LDCs have come to regard telecommunications as an urban luxury. The vast majority of the urban dwellers have not been able to afford these services. As for the populace who live in rural areas, a whopping 70% or more of the region's populace, telecommunications services have been unavailable (Mbarika, et al., 2002; Musa, et al., 2003) . The stakeholders seem to suggest that substantive development will continue to elude Africa until the realities that curtail improvements in technology infrastructure are addressed. In addition to the quantitative data gathered from the survey, many of the stakeholders offered some qualitative remarks. These remarks corroborate the longstanding belief that financial, organizational, technological, and geographical factors are the key impediments to teledensity growth. Select comments from stakeholders regarding each of the obstacles include: These remarks corroborate the findings from the survey. The findings are also consistent with the Bernt and Weiss framework that identifies financial, organizational, technological, and geographical obstacles as being the main impediments to telecommunications capabilities.
Recent Trends in Teledensity Growth: Wireless Takes Africa by Storm
While the results from this study are valid, recent trends in teledensity growth in Africa's LDCs raise questions as to whether or not the four obstacles are indeed as crucial as they have been in the past four decades (when most of these countries gained independence). In particular, the diffusion of wireless technology has produced an exponential increase in levels of teledensity across the region to the point that the African continent has become the world's largest birthing ground for the wireless telephone industry. Recent statistics indicate that:
• At the end of 2001, 28 African nationsor over half the region's countries-had more mobile phone than fixed-line subscribers. The fixed-line teledensity was 0.79 and the mobile density was 1.13, a higher fixed-line to mobile ratio than any other continent (ITU, 2002 still had a teledensity of less than 1. However, at that same period, more than half of these countries had a mobile density greater than 1 (ITU, 2002) .
These recent trends indicate a possible paradigm shift in the strategic impediments to telecommunications capability development in this region. It should be noted that this recent exponential growth in telecommunications capabilities has occurred despite little if any improvements in the conditions that mitigated teledensity growth for decades across the region. This leads us to conjecture that there may be some emerging factors, issues, constraints, and opportunities that may be of greater importance to understanding telecommunications capabilities in these countries and the world at large.
Directions for Future Research
Wireless telecommunications infrastructure holds a lot of promise for the socio-economic advancement of both urban and rural areas in Africa's LDCs. Research on wireless telecommunications infrastructure in the region is important. We need a better understanding of the implications of this technology on the diffusion of e-commerce, m-commerce, computerbased business applications, education, health, entertainment, leisure, etc. We also need a better understanding of the forces that could impede the diffusion of these technologies. This is especially so, since these technologies are proving to be resilient to the traditional factors that hitherto impeded the growth in telecommunications capabilities in the region.
While mobile teledensity levels have risen significantly in the recent past, issues of accessibility, affordability, scope of application, etc. point to new inhibitors to telecommunications penetration. These emerging inhibitors could curtail the realization of the potential benefits that these technologies could bring about. Therefore studies that would help identify these inhibitors and their effects are necessary.
CONCLUSIONS
This study examined two research questions. The first related to telecommunications stakeholders' perceptions of the factors traditionally believed to be the key obstacles to growth in telecommunications capabilities. The second question had to do with how stakeholders' perceptions compare to recent trends in telecommunications capabilities growth in the region.
Based on the data gathered from the telecommunications stakeholders from Africa, there is no change in their perceptions with respect to the Bernt and Weiss framework. The findings also show that there is disconnect between current happenings and perception of stakeholders. This led us to conjecture that in this new dispensation, there may be some emerging factors, issues, constraints, and opportunities that may be of greater importance to understanding telecommunications capabilities in these countries and the world at large. Although the analysis was done using data from African stakeholders, it is possible to extend the study to other developing countries to see if the approach is generalizable.
The apparent disconnect between stakeholders' perceptions and emerging realities in the region, as demonstrated in this research, suggest a paradigm shift. It also points to the need for policy makers to understand the emerging dynamics at play with respect to telecommunications capabilities, and their relationships to traditional inhibitors, while developing blueprints for socio-economic development.
